NOTE TO USERS

This reproduction is the best copy available.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



RN oo
it ¢

4

OiimidocérbonicaEétérs*ahd Related

Compounds -

A Thesis

Ralph Edward Oesper
8

- Submitted to the Faculty of: the Graduats School
of ‘the University of ‘Cincinnati;in Fulfillment of partiof-

the ‘requirements for the Dégree‘of Doctor of Philosophygé

‘Cinecinnati,Ohio, "

1j'ujﬁﬁe51914.‘?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: DP16746

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized
copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DP16746
Copyright 2009 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



N

>

| The ox1mldocarbon1c esters,l e.,cowpounds of the
formula: RO—P-OR,_may be of: %wo types)51mple evters in’
‘ NOH
which the two radicals are allke,and mixsd eoterb in
' Which,they‘are‘different.:The latter’type“is especially
“ inierééiing,éinéé i#‘offers the possibility of obtain;
ing7géoﬁetriq steredisoﬁersrin §2§~éndlégii—ﬁédific&f
tions. This quk was undertakenvin'the,hope of iSOIa; 
ting theée sfé;eoisomeré;and,aléa;with the- intention
of‘investigating %héir behayior when theyaré subject~‘
éd to the acfioh of_reagenté ﬁﬁich bringvabéuf the,
Beckmaﬁn roazranéeﬁent of oxlheg,etc; |
Ve found that thepréparat;on ofvtﬁe olmple ox—"
imldé esters oflered no- spe01al dlff10u7t1e5,51nce tney
coﬁld‘bé oﬁtained'frém imidoéaibonic esters by‘the.aCf

tlon of hydroyvlammonlum chlorlde.
RO-G—OR + NHs[@H]Cl = RO—F—OR' 4+ NH«Cl
H o i e o
'By £his method‘Houbeh‘and‘Sbhmiaﬁy'Ef]‘}have recently
= [1]. Houben and Schmidt,Bér.,46,2458[1913],

66308
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prepg':ec‘i the die‘chy];:and the dimethyl d‘e;j'i.vat'ivves‘o The
simple"imidocdrbqnic_esﬁers‘are obfainedvbj;the action
of bromocyanogen on a mixture of alcphol gnd‘iﬁs_sodium 
alcphoiate;;This reaction may be represented by the

‘ foilowing eqﬁationsl,,

..  BrCN + ROH = Br-( = NH

TI.- Br. o | o -*~R{o' - o
% \50 = NH + NaORi = N\e = NH + NaBr
RO 'f'f o - o ‘RO - :

in thisrwéy-Nef;le.'prepafed‘the diethyl and dipheﬁyl
ester$}and:HéntZSch  Eé]'fthevdi—p:bfomqphen&l éstér.
‘Whén'éodium pheﬁdlaté'was.alICWed to react with bromo—:
cyanoéen 1n the prGSﬁnc= o; ethyl al§0h01 Nef [3] ob—'
:served +hat the ethylphanyl ester,aa well as. the dlphenyl

-

rderlva+1ve,1euulted. Thls is obv1ous,91nce any alcohol

may take part 1n the éncond atage of the proceqs repre—

(1. N Ann.,987,313,o10[189“].
o [21. Hwntzsch and- Mal,Ber.,?8 2469[1895].
‘ [3J Naf, Loo.clt.,321. |
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resented above. At first glancs this would seém to:
afford‘é‘méthod.of preparing the mixed'imidoédrbohic 3
esteréjbutfa‘mixﬁureof.two,aﬁd pbssibly.thrée,éub—
; Stahcegmight fésult5aﬁd thsirrseﬁaratiOn would be
. practically iﬁp&ésible,sihceifhege EOmpounds'cannot
.vééldiStiiled withoufconsﬁaerable debOmpbéition;
l7A"réactionfdéscribédAby Nef offered a method
fdi ihé:préﬁaratipnfbflthé.mixed“imidbcafﬁghio éétefs.,
By'thé acti6ﬁ‘b£<s§diﬁm é£hylatefonﬂc&aﬁimidécaibénic
ethyl estéf,ﬂebbﬁaiﬁea’imidocé¥boﬁi¢ é%hyl éStér.

 CaHs0-G-CN  + [NaooaHs?~="cszQ-i—ocaHs- + NaNC
i o | NH "

‘By“using otﬂer alcoholatesin placé of sqdium sﬁhylate,
thé'desired imido compoﬁndsimgy be thained,ﬁhich,on
,treatmenﬁ‘Withvhydroxylammoniﬁm ghl§ri§e,wou1d give
‘£he mix?d'oximidqcarbonic-esters.: 

Thus.f

. CaHs0~G-CN + NeOR = CaHsO-C-0R + NalNGC
e BT -

[1]e Locecite,pe286"
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CpHsO-C-—OR o CaHa0=C=OR
1+ NHsEOH]Cl = ] + NHaCl '
- R : . NOH ‘
Prellmlnary experiments 1nd1cébn that these re;
actions take place readily when aliphatic?alcoholates'
[includingsodiﬁm benzylate]:afé ailowed,to react with, .
thecyanimidocarbonié‘ester,butrsodium phen&laté-and
fggaﬁdﬁéﬁnﬁphiﬂolate'féact“very.slowly,ifatlall,and ;
then'giVe'riseﬁO”thick,Black dilS"from‘which.it;Was
ot possible to e#tfact ény*bfithe“ﬂesifed imﬁdécar—’“‘ “
bQﬂic'esters. A further studyfof'thefinfluence'of‘the‘
acidcharaciefof thé‘aromatic'élcoﬁols Qill'ﬁe made -
later.
Experlments were also carrled out in Nhlch at—

tempts were made to thand a method used. by ch [1]

for the preparatlon of ey anlmldooarbonlc ethyl ester .

ﬁofother compounds of the'type'R

ﬁ CN. By the action
H
of potawglum cvanldc upon an ‘alcoholic solution of

;‘bromcyanogen he ob%alned cyanlmldocarbonlc ethyl estar,

o [1]0 NefQLOCOCit'ov,‘poZgS"c
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- but.when isocamyl aiqoholﬁor phenol_was¢Substitutedgfof
the e£hyi_alcohol in the hope of obtaining the corre—.
| sbonding;isoamyl or phehylyegter,the chief product of
the reéptioﬁ.ﬁas é black'tar;andrthé aiéohol or the
‘.,phenollapparénfly had ‘taken no pari“in;the reaction;
Whenidn:dquéouéfsolution df'£hé éyanidé_wéénsidwiyf
adaéé to énaeﬁhér:;olution of the bromecyanogen and
the’alébhol at temperaturéé'hot ékééeding,*5;¢a green—
‘ish,yqllbw 5i1‘wa§'formea whichﬂéhanqu to a glacksemif-
| sélidmaés' as séoﬁ a5 the tempsrature Tose b0 10° 41—
though1thesewéxperiheht§ were fepeaﬁéd ﬁnde§ £he.szt :
yé,fiédfeo‘naiiibﬁé,'ﬁsi’rig’aiﬂiu{e'or cbﬁcenﬁate'a solu=
fibhé'of the.ojéﬁide,drle§en'éédiﬁg}fowdéfed QYahidé
ﬁéfé ﬁpiszéthérléoiutiéﬁuéf the-othéi matéfigls,ﬁ:def-u
inité;prqduct was nd£ oﬁfaiﬁed aﬁa furthei efforﬁswtd |
,;prepafg.these’comboundéiﬁ fhiéiwayAwerg abandoned;
| -.  Itseemeﬁ;probable ﬁhat the miigdvqximido esters
ﬁighﬁ Bg.p;epgreaiby the.folloﬁing method: Tpe_salts

'f_l . of fhé’acyl derivatives of CarbalkY10XYhydroxamic acids
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[6] | | y

when treated with.alle halides,ﬁighf‘bé éﬁpécted to

| glve acvlafed % 1m1docarbon10 ovters

A

CRMO-c-OR: 32040;031
I ,‘+,Rax--_‘—._.",. 4 oMD
'-NO(ié—CoHs- ' : NOg CcHs
od 3

On careful hydrolvs1s w1th ‘alkaliesythe auyl radical
mlght be ellmlnated )
Reo— ~OR:, . R20-C-ORi .
S+ KOH = | 4 CeHs—OOK
Nog;CoHs L - NOH o R

1 the silver sdltsﬂco?resppnd~to}Fprmula I,

- then the reaction outlined above would lead to the de—

| sired éompounds,but if they react according ﬁo t&ﬁe[IIj
isomeric derlvatlvesﬁa_& OR’ would be obtalned. When
-such : p0551b111tlés exist,the %1lvnr salt us ually gives

éompounds in which the alkyl group: 1s‘bound chlefly to‘
oxvgen,whlle the sodlum salt leads o the cozrespon&~’
1hg‘n1trogen.der1vat1vea‘In the'cases 1nvest1gated 50
far,viz;,thpée in'which,the ethyl group-or the isoamyl

group was introduced,we have found that the silvsr

salts gavé rise to nitrogen esters,the resulting com—
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'pounds,when hydrolyzed w1th hydrochlorlc acld,’leldud

 _@-$upstitute§ hydrozylamines,WhichlprOVEd that the

alkyl group“waS“bound”tb~notrog9nf‘Under the sémeh |

%*eatment the 1somer1c Ox% ygon derlvaflves would hé%e
“ : -

y1elded hydrowvlamlne 1tself. urthermore,compounds of

the form %%’g SR have been prebared,and were found to be

erystalline 2§lids,whilethe.nitrbgen,alkyl derivatives
.cbtained by us Wére oi1s,which2did.not,sblidify~evenﬁ

" when cooléd‘toffEQ;;‘It’iS'possiblé;thatvmoistAsilver;
’qxide may. form silver salts. with the. metal bound to -

bxygen,just‘aS'Tafel and Enoch [1] have assumed'tb be

the case. for amldus,or thatrome of the other compounds

K HO—~ P—OR
‘of th§_type ‘ ﬁOO R ?

.

may»glve the desired mixed oxim—. -

ido esterss
We have found that some of these silver salts

méyvbé obtained in.two forms,white and yéllovgwhiéh,w

{17 Tafelfand'EnOCh,Bér.;gg,ﬂO4E1890]9Meyer and

- ‘Jaoobson,Lehrbuch,VolwI,p.6T5. S o -
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’uﬂdef‘pféper conditions may be converted into one -
anolthe’r.‘ It is possible that thesie‘ma’y‘be‘the oxygen
*aﬁa nitfdgensil&erSalts,iog{,COrréspopd'to Formula T
and II.;esﬁectivély;’In'this.dase by choosing the
_ﬁrbpér;éonaifians.it éhbuld be possible to forﬁfthé :
aééired:éomﬁound55'These’silVérgsalté'wiii'be described.
| at'leﬁgth,some#hgt‘later.‘Then agaiﬁ'if.may be fhat thel
‘o#ygeﬁ-eéteré actuallvaére"forméaﬁfgrst,aﬁd-that'ﬁhe
conditioﬁs of our experiments‘hAVG{néf been chosen prop;>
~erly t0”§revén£'€héirrearfénéemen{ %o'N¥estéfs,in much
ﬁhe"saae‘way £hé£’imidd'eéters“haﬁe bééﬁ:féund.téﬁré;
‘eraﬁge td,give\aikylahides;E}J"

‘”Whéh the.sbdiﬁﬁisaltLOfithe Béhioyi ester of carb—
ethoxyhydrokdmi&uﬁci&wag altowed toﬁféééilwith thé:é£hy1
JOdlde in the pruuencavof alcohol,a liquid was obt ainéd

whlch b01led constahtiy within onévdégréé}'Bﬁf {Hé fig;i
uresofwthelanalySis aid not agree‘with,the vélues gal—
culated for fheethyl derivative,and;on investigation,

. -— :

. [1], Comstock and Wheelez,Am.Chem.J _g 220189117,
. Nheelpr,“1 1865018991,23, 140..
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 the‘1iquid was fodnd‘to*be*a"miktﬁre bf"gféthyi oérbf:
éthokyh&drOXAmic acid and‘behzoic ethyl ester. During
the‘ﬁrocéss}alcoﬁolyéis Had taken bplace to give tha
sodium‘salt'§f cérbethoxyhydroxamic.acid“and'ﬁenzoicf

‘M‘ethyl esterrandnthe;reaction had.ﬁroceeded as follows,[1]

‘ —Q@-Cci{s.~ + C;HsQNa' == Hi_-—QNa + | §C§Hsg—OCaH5
[II] 0=C~0CeHs . . . 0=C-0CzHs
o + CaHsI . = | izl

H¥-ONa - H§-0C=Hs

L The;action,of‘the'gléohol~free'sa1t_wili be -
studiedJlaﬁérwﬁHoweyer,since £hevsi1vér§alts gave.ni;-
| trogén'élkyl derivatives ,the sodium salts will prob—-
ably do the °ame,so that thls method,ln its present
:form at least does not .seem. to be ‘practicable for tne -
preparatlonof.ihe.ox1m1d00arbonlc-esters.

Carbefhoxyhydroxamlc a°1dthydr0qurethane],H_#_Ocsz‘

‘[17.Compare Tithérly,J.Aﬁ.Chém;SQ¢,,79,392[1901J,

]
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was first prepared by Hantzsch [?]o'59nes [éj modi—: .
fied.themethqd‘pf:preparatipn and alsq,;#udiedi§ome
of‘its*alkyl_and acy1,deri&atives.'This’modified method
has . now been applied to the preparation of several of
.the:homologues:of;carbeﬁhoxyhydroxqmic;écidaaThe;benfl
;oyl.esteré pf ﬁhese‘compounds are readily obtained. by
treatiﬁg ﬁhe §qﬁe°ué”é°1u£i°n7&§ with benzoyl chloride
‘,in<thelﬁresencevof'potassium“carbonate.rThe siiver salts
of‘these;estefs afe‘obtained,ifaqueous‘silver,nit;ate
ié édded‘to ap.aiqoholic_sblution of the'ester,to.whichv
the eq?ivalent.quantiﬁy of(ammonium'hydroxide has been
 ddeds |
“When'treated iﬁzthis wa},all of’the compounds-in;'
vestiéated produce brightfyellow silvér salts,but while
th§ ye1lQW qolpm.ofythe méthyi,ethyl'and prophyicém;
”.poundé'is pérmanent,thg yelléwprecipitétes produced -
in'£heJcase thhe higher'memBeréofjthé series imme¥=
médiaﬁély.becoﬁé éolorléss.'The preciﬁitaﬁéé are pfo~..

£13s Hantzsch .
- [21s Jones

K
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duced in curds and if one of these lumps is broken

the interior is found to be off%hejoriginal‘yellow‘
color;wWhether‘the change is ‘dus to contact.with the

‘aleohol or the water,or'whethef~the phengmenon is;a

photochemigaifone~has'nét“yet'beén“definitelj deter—:

mined.;The-whité éalts,afe more sensitive to the light

- than the yellow ones and blacken readily even if pre—
served in an amber desiccator.

_ Interestingly enough,these salts,both the yel—

low and the whité,are slightly soluble in ether<ana‘
feadi1y dissbive'in'chloroform and .benzene. When ai;“.
cohol is added to these solutions,bright yeno{v needles
| ara»precipitatediregardléSS'of‘the original éolor'of
'the s€1t;;Theryellow‘salts thuS'prééuced aré“ﬁerfectly
stabie,s't:aréé~1y_ afféct.;'d by light and show no tenden—-
- dy fovéhange‘fo the\whité“formS'at room.tempéfaturef
'At higher.teﬁpeiatufeé;depver,the cdnvefSicn is ?apid,

~ and the resulting white modifications are alsc stable

‘-éf‘ro§m temﬁerature,even in céntact with the yellow
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variety. No decompoéition"ocburé‘duriﬁg,this'chdngegﬂ‘
ﬁeithér'i;'there‘ény"épparent{chunge'inthe'crysial;"
line form;énd both mbdifiéatiénsrhéﬁé the same wlti—:
maté c6mpésitiQh,Whiéh'iS'ﬁhaf of‘thé‘éimple‘éélts;.
Wiﬁhgﬁtfgnj‘solvent'of cfyéféilﬁiﬁticn; Theréféré the
tW§ f6fms musizfeérésent éither.pélymefs ornféﬁtOméfs._
V'fhe’ yélléw,éil#érzéélf of the'béhzoylléstér df_“,
cdfbisdamyioxjhfdréXamio7aéié“éhangeé‘to'the:whitelmod~
ificétion'rapialv ét:abou£;7555ané i£ éééméd éossibie
%hat the moleoulaf welght in 50111ng benz\nerB P. 800‘°7

- mlght dlffer from the vahue as determlned oy the freev—‘

.1n8 p01nt method. If the same value was obtalned it
arguea for a'tautomério‘change,while if the values were

i

multlples of euCh other polvmerlzatlon wouid be indi—

cated. The value actually obtalned,nowevcr,were not -
conclusive. Assodiation of,two or‘more molecules was

nlndloated,and furthermore,the molecular Welbht of

these complexas ncreased with the concentratlon of

_the sblutions.‘No change in colOr was apparent when
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the solution was raised‘tqthe.bqiliﬁg'point a?a‘the ‘
'qhagge;which occuislwhen thedry salt ishhgated prob—f‘
ably doss not take place in solution.iﬁil Qf th§ white
3qlts'inyggtigaﬁed SO f;rVQissolveAin chlofoform or
.bénzénefp“forﬁ“yeiiow.séiufioﬁS'from ﬁhich,alcohél .
pféciﬁitétes thé yéliéw}sélf.’As méﬁtiégéd above,Whén
’fé?épéfed‘iﬁ'aléoholic‘ééiu%ion the:jeilo%‘éalﬁs'beéémé
ﬁﬁite'on the Sﬁrfaéa ﬁhé?é théy are in‘cﬁntéct wi{h
the‘ olvent. Furthermore,lf the yellow salts %ﬁ? pre—‘
01p1tated from chloroform or benzeno solutlons are
drled and then suspended in alcohol théy graduallv |
.iose £h81T color ana gé'over to the Ebiﬁi fézﬁ.‘Thefe;}-
fdre it appearS‘that low temperature ‘and the‘presence
6fvcﬂldféform;béhzene%ana ether] -favor thg yellbw‘fbrm,, :
while alcohol,ﬁater and higher temperature s%dﬁiliée
the white salts. No solvent has been fouha‘in which
the ﬁhifesalts do not change to th§-ye1low form,éo
it does not seem possible to determine their mclec;:

ular weight at present.'All,ihe,chemical‘évidence in%~

- ' . -
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dicates that the yellow salts have the silver bound
“to nitrogen,but as_th;seg:eactions were‘par;éed out in
the presenceofleﬁher ﬁhich févoré‘thé‘yélloﬁiform it~
"may bé tha£?f'a1cohol (which favors the white form] is
' ﬁsed;as the ﬁédium,alkyl‘halideé maV'reéet f& give com—
poundsilﬁ Whlch the élkvl -group w1ll be bound to.oéyren.;
 €uch results,of courge,would prove w1thuut doubt tnat
‘the White.and:yellqw salts‘g?e tautomgxic._Thesefexper;l
imentswillﬂbe,carrieé oute Likewise,attempts will be
madévto prepar§~th _carbalkylhydro ramic ac1ds contaln;'
ing lérgeiaromatiq radipals‘ip.orederwtq'study the‘effecﬁ
of such groups on the ;éiative)stabilit? of the white -

and‘ygllow\fd:ms.j
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- Experimental Part.

| Derlvatlvbs of Carbalkyloxyhydroxamlc  R
 Ac1ds,g_g_8H
| Theronly'one of these'éompoundé‘which‘haS'been'
.desqflbed is the ethyl derlvatlve prepared by Hantzsch
"and later by Jones. It seemed a051rab1° to prepare some
 of:the‘tho1oguesnof thls>comp§und'asythey»aretthezma*'
.téfial§ ffom wﬁich,it‘seemea possible,as’wasfdutlined'
abové,toobtaiﬁ'thequiﬁidocarbogip eSters.;The’method
used.b& jOnés;[T]vfor‘prepa;ingjcarbethquhjdroiamic
aqid\wag used"foiprepare the corresponding methyl,prophyl,
isoémyl ahd_behzyl derivatives,1The procedure is as fol~‘
'\lows.ﬁQne‘eqqiﬁaient.quéntity of«hydrpxylammqniumrchlof—'
idé;is,pﬁlvérized.aﬁd.thoroughly mixed.with_tqueqﬁiva—-
.1éntsof‘powde?ed poﬁgssiumvcarbonatg.'Thg mixture ig
covered with moist étherfand,oné equivalent of the chlor;’
'carbonic estéf is aadea ih smali portions,the flask

 ‘be1ng cooled wzth running water. Af er all the chloro~i

[1]. Jones,AmersChemeJe20,41.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



£16]

carbonate is added the flask is connected w1th a réflux
cbndénser and"the“féaction’miXture'allowed to stand un;
til.the'eleution»ofcarbon"dioxide‘has~céasedf{o or}é
‘hoursj}‘ |

21+ NHs[OHIC1l + KaCOa = H-I —OH +2KCL + coe + Hq

Aftérréﬁévingfthepgtaséium’chlqridewby filtration,l
ﬁhé ether ié waéhedeiéh,a sﬁali §u§ﬁ£i£y of‘watér;and
d?iedA§ve?‘fu§ed SOdiﬁmisﬁlphéteo‘The‘e£her is ﬁhenvdis;
; tilled;ané'fhe‘reméiningéilvis biaéed‘iﬁ a‘desiccatOr
whiéh is exhauééed fér severai ﬁouré %o femove the last
traces ofﬂe£hér; in thls way-colérléss or olléhtly yel—:
‘low é;is éo se%wlng'é charac+ar1s£10 odor ‘were obtalh-"
’ud; The benzyl derlvatlve‘le abefyotalllne sol1d. When
tréated w1th“ferrlc chloride soiutlon.£nese éoﬁpounds
) glve a deep blue\of puipla color rsaction and they 1m—‘.
mgdlately reduoe ammonlacal qllvnr nltrate.bAb |
As ﬁﬂntlonud‘abo§u,the b;nzoyl ;sﬁers of‘these

=C-0R - :
compounds,H*N—OC~CcH5, are fozmed when thelr aqueouq
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solﬁtionS‘aré'treated with benzoyl chloride in the
"preéence'ofpotgésium cgrbénate.*These es£ers can be
purified by extracting their ether solutiohs:with.so%
dium hydroxices If q;rbon~§i$xide ispasseq‘throughi
: thealkaline~Sgiutionﬁthepesée:s;are precipitated.
quéver,thése §Qmeunds-are very easily hydrolysed by
dilute alkalies,éven in-fhé cola,and a‘largs‘part of
ﬁhe produ§t isusually lbst in this way.
‘Dérivatives‘of barEméfhoxyhydrdxaﬁio”Aéid.:~

' SR 0=C-0CHs ' '
CarbmethoxyhydroxamiC'Acid,H*ﬁ_oH ~——Twenty—f1ve grams

| of chlorcaibonic"methyl‘éster,18.4.gramS'of.hydroxyle :
ammoﬁium éhloride‘and 36;5-grams'of’potassium-cérbonate
pfoduced’21-grams‘of a thick yellow*gil‘Which‘was very.
sdlubiéuin‘water._This was not analyzed Eut‘ﬁasrCOn~
‘éertedfinto its benv§y1 esters . \
‘ ' O—-—(‘-—O CHa

The Benzoyl mster of Carbmetoxyhydroxamlc Acid H—1~Og—C sHs—-

To 9 grams of - carbmethoxvhydroxamlc a01d and 648 érams

 of‘potass;um-carbonate dissolved in water 13 £ grams of .

w~3b§nz¢y1'¢hloridé was added in_Sma11 portions-_A colorless
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oiléeparatedWhichﬂsoon s9iidified,’When'recrystal— :
‘ilized from,warmlchlofﬁforﬁ andfligrbin;ii formed‘whité
needles mel%lng at 82‘. Thﬂ v1nld was 12., grams.

O 2‘50 g gave 17 cc. N? at 29 and N746.mm.;

‘uCalc. for[CoHoO{N N,7218;'~FoundN;7a{é%.;
The cpmp§und Wgs.solubleuin eth§r,alcohol and‘ch10r0~-
‘form,insﬁluble:ihwwater and in éold iig:oin,- | |

‘E Thé Silver Salt éf the Ben¢0V1 nste¥ of Carmdtoxv—=

O~q~OCHs-
hydroxam1o A01d Ap—N—Og-CcH5-~N1ne grans of the benzoyl

ester,descylﬁed'aboye was dlsgqlved‘ln,algohol and the

eqﬁivaleﬁtvquantiyy bf ammonium hydroxide was added‘tél.

:it.‘This solution“was~tfeéted with 7{8 gramé-of silver

ﬁltfate dl solved 1ﬁ Water and a brlght yellow p¥ec1p1;=

tétewas formed wh;chgwas,fllﬁered,washed w1th»alcohol,
‘ éﬁdvﬁater,ﬁnd‘dried on a clay plate.'?iéld,{f}g?ams._;

“ - 0,4870 p‘. .gave.o;ini‘s ge Age |
| Calc. for CoHaO4NAg Ag,34 74, F.ound‘Ag,35o$;? o
The salt melts at 149—4“O°,1s very stable toward 11~ht

| «'and is the only one of the 51lver saltc'lnvegtlgated
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WhiéhfwaS‘ﬁot‘soluble‘inVChloroforﬁfﬁrﬁEeﬂ?éﬁsZgl}

Derlvatlves of Carbetho yhvarﬂyamkc Acld.ﬂ"

.

The Sllver Salt of” thp Be nzoyl Ester of Carbethoxy—'
v ' =0~0C2HE

hydroxamlc A01d A@— -Og Cer~——~Forty grams of this

- salt [ ] were ob%alned by the actlon of 30 grams of
. 511vcr nltvate\on 37 érams of the genzoyi ?ster of;cagb;"
'ethoxyhydroyamlc ac1d. A;ter the altjwas*ariédLit was o
dloSOlVGd 4in - warm. chloroform,the oolut;on 111+efed and
cooléd to —5 N Aléohol wa; then added and a mass of
 br1ghT &ellow neﬁdles ﬁas pre01p1tated.‘fheééfwére f;l;-
tered off and drled on'a ‘porous wlate.‘} |
.’ Q.3540fg; gave\Q;1210 g.»Ag.'-
yCalq;,fof”C;;H;;O;NA5~;Agz34;1$,,-Found Ag534.18%g.:v
Theléalé is'readily éo}ﬁb?e in chloroform and benzene,
sligﬁtlyysoiﬁble‘ipfethériandinsolublexin aléohol.;Wheﬁ
C hea%éa:tq:{SSLJSVQJthe“ye;IOW éqlor fades and a pure
\',whiteﬁ;ss resultswhicﬁlaérkens,rapidly if the.temperq;
ture‘is‘raiééa beyQ§d‘th§§‘point, The sgit malﬁs‘with.

- ! —-—

- [1]. Jones,Locscite,pe49.
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decomposifion at1745..The‘white,form,is stable at
ToOm femperatﬁfe though it is much more sensiﬁivé to
- light ihahiis the yellow varietye. A sample.on ignition
gave the following figures
‘0‘4356'g.'gave 0. i489 2o Ag; :r
“Cale. for C1oH1oOANAgr Agy34.15. Found Ag,34.18%
‘ N~Lthyl Derlvatlve of the Bénzoyl Ester of

‘ -0C3Hs - . -
Parbethoxvhydroxamlc Ac1d CaH;ﬁ—Og CcHs:~——rwentj—

sevenggram of ethvl iodids were added to 50 grams of.
tﬁejsiiver:salt,su;pended1n_ether,and,tbe_m;gﬁuretwas
| allbﬁedité Stahd in‘the.dark for twd weeks. At the end
of thls tlme the brlght yellow color of thetullver ;alt
had dlsappeared. ‘The 51lver 1od1de was geparated by f11~~
tra+1on and.wéohed v;th ether. After sﬁaklng the ether
o solution w1fh a'solutlon of sodium uhlosulphate to re;‘
'ﬁové the small.quantlty'ofv;oa;ne.th&t'had separatedglt
was driéd'withﬂfusedIso&iﬁm“éulphate and fge;d from ether
bydiétillation.fTheyiight Yélloﬁ‘oil which,reﬁained wasﬂ
fraciiohatéd'in'vacuo.‘After thfeéyfractidnatioﬁégao

- ve
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g weiéfébtained~ﬁhich boiled wifh:slighi decomposi;-
‘tloﬁ at 188—?90 ‘under a premsure of 9q'mmoi
0. 1*26 p. gave 8454 cco Na2 at 29°'and 743 mm.;
_Cales for C1eH1r04N W,5.90. rpund_N,é.O,.w
jThe éubstancefwas ap'01l;witha.spicy;gdo;. I%'WasJ
heafiy‘insolpb;e in;wéte:,bu% Qoiublélin'moét?organic
solvemts. e |

Hydroly51s of the mthyl Darlvatlva by Hydro—~

chloric A01d.-—Th“ee and éeven—*ﬁenths grams of the oil \ 
weré'heated~with 10 cce of concentrated hydfoghlorib-'
acidvin_avsealedtube.for«sik_hourS“a£f1Q§%;,When the
.ﬁuberWas»opened,carbon‘dioxide and,ethyl chloride es;f'
capedo'Theéontentsof.the'ﬁﬁbé'were extracted'with}
,,ether;ahd 1;4'g.[calculated11.5xg.]‘of benzoic acid were
obtained when the ether was éVaporated.‘The water“édl;
‘uiion was concenﬁfated.over a water.baﬁﬁ‘uﬁtiiﬂd thick.
“yelloﬁ Qillréméined'which‘would ﬁdt s0lidify even at %{Oé;
,fé wdsidentifieaas @.éthyl‘hyaroxyiamﬁonium chloride

;,‘ by condensing it with pgra—nitrobénzaldehyde.;Thé con—:
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- . : ' 1
. aensation pfédﬁét"mélfed‘af 123;,Whiéhéaéféés'wifh’the
Value‘givéniby Hantzsch 1] for~N;ethyi—p;niﬁfcisobéné¥,'
aIaokjmé,ENOéjC;H;;g%NOéH;.fThéfefofé}%hé ééhyi"grdﬁp |

: O
Nag bound 1o nltrogen,51nce hydro: ylamlne would have be

,Qproduced“by'thé“hYdrolysis”éf the ethoxy'darivative.The

hyar01V51s may be represent d as follows“

0= C~002F5f
CvHr—IOP-CeHP + ‘Ha0 + 7HCl *COz‘+CaHrCl +- CeHsCOOH +

. & | - o CaHs—NHzLGR]Cl'

T'A sample;which;had nOEVBééh:distillédlgavg the same

. prdducis‘whén”hYdrolyéod °howing'thatﬁno‘rearrangenen£¥‘
of the o ethyl derlvatlve had taken place during- the
‘dlstlllatlon.;

 "N—Isoémyl”Défivdtive.Sf{thé"BenZOyT”EétéfTOf |

‘ : O~i—002Hs-.
‘CarbethOfyhydroxamﬂc Acld q5ﬂ:z—l—0 ~CaHs — Eleven: ‘and

| nlnententhg grams of 1soamy7 iodide were: added to’ 19 ge
of the 'silver salt of the benzoyl aster of carbethoxy—-
hydrozemic acid suspended in ether. After two weeks the

silver iodide was removed and the produect was. treated

[1]. Hantzsch and Hillard,Bér.,31,2066(1898].
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in the manner described under. the ethyl derivativés Af—: -
ﬁer.three fiactionatigns;ﬁé'g.of a yelloﬁ.pii,boiling;‘
| withﬂslighﬁ:decomppsition;be#ween'503{205%5at.éQ;mﬁ;;‘

wé:e,obtained.'

Oh1éééug.,gav¢;7$? coulis at 31° and 745 mn.
I Calculated férfd;sHa;O;N N,S.Oi.“jFpundgNés;{Oéé

;Thé subéfgnce resemblea the_ethyl‘dériﬁative"de--
‘écriged~above,in.all,of its properties.

The'Hydroleis of the N-Isoamyl Derivative with,

HydfOOhldfic'Acidéf—?Three~grams;ofrthe 0il were heated

With'10cc.'ofcbncentratedhydr0chloric acid~inua‘seal;
edvtube%for.three'hour54gt*1005;yCarbon diQxid§‘§n§ ethyl
- chlorideresbaped’on;openingjth§ £ube;.One and twb;tenths
| gramé bf benzdic acia [calculafed 1.§gu] wers extréétédr'
"w1th‘§thér and thé Qatér gave bréwnlgh crystalg when |
‘evsporated. ‘These crystals were dlssolved in- water aﬁd
a turbid,sus?ension was produéed by the addition'of

euher. An alcohollc solutlon of - p‘atlnlc chlorlae pre—

c1p1+ated a yellow 011d substance Whlch ‘was analyzed
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 0.0960 g gave 0.0310 g. of Pt
Calc. for [CsH11NHﬂOHJ>PtCWe Pt 31.63. Found Pt 39oh,.,‘
‘Inuthls case,also,the alkyl group was bound to.

nitrogen.

Structire of the Silver Salf. -
o The‘fopmation df“thégé ﬁfodﬁéfsxihdibate thaf':
‘the‘siiﬁér'éalﬁ hasﬂfhésilvef‘bounaifoAgitrdgen; Ir -
fhis is trie it is ovident that the compound produced

by the action of,chloféaiboﬁié'esﬂer on-the silver salt

ofwdibenzhydroxaﬁic ééid‘Shouia‘Bé.iaenfical ﬁi%b,the
éﬁbéfancé’formeé-by-ﬁhe‘écﬁiénxdf'bengdjlrchloride CnA

. thefsilveflsalﬁ underJdiSCﬁééioh:ATheéefreaétioﬁs are
shown by the followiﬂg equatlons..

O=P—OC Hs

A ﬁ OG~Cels - +'c HsC=C1
St B 55 \\‘\\\59 0= —OCoHs-_

CeHsC-—N*Oq—-CeHF o AgCl
0 .

o | | .O
Ag B |

CcHsP*ﬂ—OngHs A O*C—OCsz

"[a]fActién,of‘BénZOylfChlofide on-the Silver Salt

t
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of Cerbethoxyhydroxamic Acid.—Eleven and fivé—tenths
grams_of-ﬁhe silver salt suspended in ether,Were,t:eat~“'

feﬁ:Wifh.5 grams of benzoyl chldreide.1After.standing'*

”_‘four:hours,%hg;silver1ioaid§.Wasffiltereq off5and:the
} ethe;was'removed'éy distillgtion.'Eightjgréms.éf é'
 ‘001oflesé pi; remaingd which,slowl&,aeposiﬁea"ﬁransparé"
ehi_frismatic ¢rystals.‘When recrystallizéd'from ethef

and‘ligroin,thé compound'melted‘at 71-72% "

- [b) Action of Chlorcarbonic Ethyl Ester on the

silver Salt:of Dibenzhydroxamic Acid—Five grams of

_ the ‘silver salt of dibenzhydroxamic acid [1] were tfegt;;
ed withl];S'grams«of‘;hloréafbcniééthyl éster_inthé
preéenCe'ofeﬁher.'AfterthOﬁeeks,the_silver.chlpride
andnﬁhéunéhaﬁgedsilvaiysalt yere removed byfiltrg;;
tion;&ndthé‘eétgr evabgrgﬁea&igtvaqﬁoa‘After stgnd;ng’

for Seféraifda§$afhe oaor'oflthe*ester had‘digappear§d3
and’the remaining §il‘slpwly solidified,_Thé'cfystals

'melted‘a£.7lf72°5and a mixture of the‘prOducts of the

*

ni

"reacﬂions'described’under [al and [b]‘mslted at“the‘same
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‘ﬁeﬁperaﬁure;
~ The same product reéulted'from bOthe/of these‘~
feacfioné and it»was'ideﬁtical'withiﬁhe'dibenzoyl‘esier
df'édrbethbxyhydroxamic:acid.déSéribed‘by jOn§§ C1]'wh0
'}piepﬁred'it from'thé soaium‘salt'of the'bénzbyl'estéf
. of'c‘rbethocyhy droxamic acld and benzoyl chlorlde;}

The Actlon of mthyl Iodlde on thé’ ‘Sodium- Salu OL'K

g

'Carbethoxyhydro camic Ale——TO a solutlon of 35 g. of

benzoyl ester of carbethoxyhydro zamic acid 1n alconox,“‘
  3 8 ge of soalun dlssolved in a1c0nol,énd 26g; ox etnyl
iodide were added.«After two Weeks the alconol wae‘ee; 
moved by distillatibh:and,thé mixture of crjstalsand»
0il Which;reﬁainedrwééigxtractéﬁ ﬁith éthér;fAf£§r:wdéhf7
ing'theétherwith.water,it'ﬁaé dried wifh:ééﬁium Su1; 
_ phate’ana aistiiléd.‘A coi?fless oi1 §§§ §bfainéd whiéh'
was frac%ionated iﬁ &a;ﬁq;'é4‘g;iof‘a cieéf'coiorlesé
lldUld b0111ng at 108~$O9°'at 2R me rcoultlng.v |
| The figures whlcn the analy51§ of the oil- gave‘

‘dia‘not“agree with the values calculated for the ethyl

(11 Jones,
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e

derivétive;&nd5on.further investigation,it ﬁas found
that,ﬁhe oii consisiea“of o\neut:al;end an -acid portiono.
it,was’diseolveoyin,eoher,aodisbakehdwith;a eolution'of
‘sod'i'exﬁ,hyaféxidé. '.fhe neutrel ‘portion was ‘found"to'be :
 ethyl benvoate,b0111ng at 213°; The alkallne SOLutlon
wes. a01d1f1ed and extracted w1th eoher. A clear,color—='
*lessvliquid4wa5'obteined which,boiled betweeﬁ‘95497?;ab
'{7'mm,¢Whentreaﬁed with,phosphorus'pentachlo:ide:end'
‘theﬁwith.wate;:end elkaliee,it”gaye‘e‘baee,whose,ehlof¥w
ide.melted:at{27;;;This‘chlori&e'formed a ohloroplet7~
'ipatewhich'melted-with‘decomposiéion'between‘174;176;.
s O 096 go gave 0 03=2 g. Pt.'
CaTCo for [C°H5®HN3]2PtClc P5,36 65.:?ound Pt 36 66.'

1

These results showed tnai‘the compounds under

conglderatlon were derlvatlves of v:ethylhydroxylam1ne.ﬂ

N,

, ef
‘ The acid portlon was ﬁnerefore o ethylh-;l‘f“:f“1

It was found to oe 1dentlcal v1th the ethyl derlvaolve

descrlbed by Jones. E17 The orlgln of theoe product<

[ Jones,
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was explained abové.

Dérivatives of Carbpropyloxyhydroxamic Acide
' | | 0=C—0CsHs . . |
«arbpropyloxyhydroxamic.Acidiﬁ $ OH  —=Twenty—Ffive

grams of chlorcarbonic propyl ester were added to a

‘ mixturezof%14.2'grams of~hydrpleammqnium chloride and
ééﬂgrﬁmS'of poﬁassium“carbpngtea_22351gramsﬁof a thick
, célorless:oilwere qbt@ined,whiqh‘were cqnve:iedvinto,
the‘benzcyljesterfj . E 1 Q%?fécgﬁéT;
‘BénzoyllEstgr of Carbpropyloxyhydroxamic Acid;H—Nng—CéHs,
Twenty—seven grams-éf,g co%o:lessﬁdil,wege ob#aine@‘by o
thé aétiqn gf ZOwgrams of;cQ?Bperyioxyhyéroxamic‘qcid,'
"11e8 grams‘of poﬁagsium_carbgndte~and 23;5 grams éfj;,»
5eﬁzoyl chloride.'All'attémpt§ to‘sélidify the 0il were
ﬁnsﬁccessfuf{ngcordihgly,it was diséolved w£g£,§lgohcl,'-

neutralized with ammonium hydroxide and 21 grams of

silver nitrate were added to .the solution. A bright yel-

)
/
| '

:}ow precipitaté‘waSsobtained.“This was crystallized from
chloroform and alconol and formed yellow needles melting

T at 144-145°, | | <
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| 0.4560g.-gave*0.1418 g.~A§.j
'balc.-fbr CI1H{éO;NAU Ab,32.o7. Found Ag,3.352%
When heated,this salt”gave‘no_indication'Of changing
to a white modifications -
leenzoyl Ester of Carb1soprop3loxyhydroxamlc A01d0
. 0=C-0CsHz . : |
“CeHsg— ~®g CeH5—-Ten grams of ‘the silver salt described
above“werefsuspended in”ethe¥ and 4.2 grams'of'benzoyl
chloride were added. The reaction was completed in three
dayse The silver chloride was removéd“by filtration and
the etherfevapbiatedi# vacuoe. 9 grams of a thick oil
remained which,slowly'deposifed transparent cubicél cr3;'
si&lsl:TheSe wére.recrystallized from chioroform and:li;~
groin and melted at 784?9°§
: O:282é”g;;gave“{124ﬁcb;:Na ﬁt éSéland'745'mm;j
Calecs for C{éH{vogN N54.28)_Found N54;36%.;
‘This‘bompouna‘is‘SOlﬁble in éther;Chloroform and aico%;
hol and~iﬁééluﬁle in cold ligroin and waier; | |

TherNéEﬁhyl‘Derivaﬁive of the Bénzoyl Ester of Carb—
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PR | 0=C—0Csil7 .
‘ propyloxyhydroxamlc A01d C°H5~ ~OgCJH5—~?1fteen grams

of the SllVFf salt desnrlbed ‘above were suspended 1n
"~ ether and 7 grams of. ethyl lodide 'added. After stand—=
ing~ﬁWO‘Weékslin7theidar“,the silver iodide was 111—=‘
R térea off and“thefefhei évapofated>iﬁ”vaéuo;;§'gréﬁs of
a”Iight'yeilow?dil with a spicyidaor remaineds
id.é40§’g.:gavé.1_.2 cooliz at 22.5°'ana 755'mm.‘
Calc. for C13H1704N N,V.R3. round N,,.-7%o;
When heated in a‘sealed tube with‘hydrochléric acid

| Qethyl hydro ylammonlum chlorlde was obtalned. ThW was

1cent1f1ed by conden81ng it with p-nlurobenzaldehyde.‘

This‘ého%s that ﬁhe“alkyl groﬁp‘st:Boﬁhdvto nitIOgeﬁ.:
'beriva+ives of * Carb1gobutyléxyhydfoxamlc Ac1a..

0=C~0Ca2Ho :
'Carblsobutyloxyn droxamlc Ac1a,ﬁ— -0H —:Twenty—{ive

grams of chWOrcarbonlclsobutyl ester,12 8 gramb‘or ny—:
droxylammonium.chloridé aﬁd 25 grams 6f pota551um‘car;-
bohatef?oducea é1 gfﬁms‘éf a'ooTorieég oil whlch was
not very soluble in water; dnen treated w1th copper ac—-

- etaie sdlutibn i£ produced a crystalllne'green'pre01p1--
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tate Whlch was not affected when borled w1th waLer11! .
o j—OC4H9 .

Benzoyl Eéter of Carblsobutylhydroramlc Acid,H- —Og CeHs—
A colorless 0il was. produced by the nctlon of" 19 grams

of benzoyl'chlorlae?9.4§grams ofpot551um‘oarbonate-
aca]8 broms of carb1soburylowyhydroxamlc ‘acide Tnls
was'dissolVed‘in erher and extracted with dilute sodium1
hydroy1de. ‘The' alkallne solLtlon was cooled to '5 ‘gnd'
‘carbon'dioxide‘paésedving A cryétallineprecipitate ap—
pearea.jWhen recrySﬁcllizedfrom Warm chloroform and 11—+
gr01n it formed needles meltlng at 43—44°; Yleld 19 bramg.

o. 2044 ge gave 1645 cou Na at 28° and 750 mne

‘fCalc.,for'CigHystN N,S;QO.‘FounafN56£09%.;
Thecompoundis”solublelin:ether,ohloroform:andalcobol,
’cﬁdllﬁsoluclelin'water and"cold‘liﬁroin3;

The quver Salt of the Bémzoyl Lster of Carblsobutyl—:

L - 0=(—0CsHe
oxyhydroxamlc Acld Ag— -Og—CsHs —~'An alcoholic solu—'

tlon of 2l.c grams of the benz oyl derlvatlve was ureated

w1th an equlvalent quantlty of ammonium hydrox1de and

’then w1th an aoueous,solutlon of" 1“ grams of" 51lver ni-:
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frgte?;A‘Brith yéilow precipitate ﬁaS‘fofmed which!Q
im&ediately bedame'coiorléSSAwﬁeré it was in ébntaqt
}wiﬁh‘the.soIVent;.Thé interiof of fﬁe pfeciﬁiﬂate.was.‘
still yellow aftér standing 'fi{r‘é‘minutes;".tphe precipi~

i %até wasfilféréd)&ﬁd;ﬁhdroughly washgduwith;alcohol
aﬁd dfiéd-dn ajblay plate placed in an amber desiccators
After'stdndingover»ﬁighf~£he.entife mass had~blackenedQ
This mateiial was, extracted with warm chléroform,the
solutioﬁ coéledj%é —SQIAnd“an éxcesS'Qf~aICOhol'addeilg

J?O.é4§é‘go'gave 0.0784 g.,Ag; ‘

‘id&iCr for]C{zH;;O;NAg‘Ag,éf.37;:Found Agy31e46%.

When warmed £0,86;8é;Zthe'yellow~crystals,becomevwhite.;
,The'whité mass‘softensdﬁ {44;"and finally.melts:atﬂiSé;;
'The'whitefformis‘stéblé at qum.temperatﬁre._A sample
on ignition,gave'th; following results,’ |

| 0;4230 g.“gave’O;f325 e Age
‘ 'Céfc. fof'C{;H;;O;NAg Ag,31;57; Found ﬁé;él.3é%.f
'The.éonvérsion of the yell§W‘fofm into the‘whifé takes

"‘plaCG*very siowly‘at 40° ,but fhe'ohange"occurs‘only_@n
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'cértain;par£s of the mass and the rést‘of the material
remains yelldw;'Furthermofe,the change appears to;cdm*=
méﬁcé'iﬁ‘£he inferiof;Of these regions and spreads out—:

‘ WafdAindicating'thattﬁe"phéhoménoh is not of a photo—
chemical natures The most curiots effecthowever,is ob—
‘served if a pdftién‘of‘the Qﬁite“form{iéjfubbédwagainst
a hafa\suffaéé With é“pdrcéiaiﬁispatuIAQTWhére it is
rﬁbBed:ﬁ b?ight jéll§w s£réak.épﬁeafé;Whiéh_iﬁmedi§£e4=
1y became;’cbiﬁrlesé égdin.jThé fépiéit& of‘ﬁhe revef—r

‘ sioﬁ'to the Whité farmvséémé to be\ihfiueﬁ;eé Ey the in—
ten51;yoé ﬁhe 11gh£ for the change is almost 1nstantan;:
eous in- dlrect sunllght,slower in dlfLuSLd lloht,whlle

| 1f thp saitllsrubbed 1n the dark ;t remalns yellow gn~

tiiﬁrougﬁtiﬁto.the iiéﬁto No éxplauation of fhié‘ﬁé;=
xcullar behav1or is offered._ | -

The leenzoyl Ester of Caro1gobutyloxyhydroxamlc A01d,

- -0=C-0CaHs - .
CeHr%-I O?CGHS. [ To be deocrlbed later].

0
The N—Ethyl Derlvatlve of the Benvoyl ESter of Carb~=
‘ -+ O0=0~0CsHo .
‘1sdbutyloxyhydroxamlc Acld, CaHs= -OU—CGH5*~Twenty—one-
: O

-
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and flve—tenths grams of the yellow 511ver salt de—:.

scrlbed above were suspended 1n ether and 10 grams of
ethylmlodlde.added.jThe reaction was complete after
twq.weekg.;ﬂ bright yellow_qil”with_a spicy.qdor was.
obf&ined'ﬁhen ﬁhe ether waé‘evéporated. &ield 14 gr&ms.‘
| O.?OQE'@.,gave:ﬂ 6 ces at 29° and 740mmo
“Calc. for C{QH;QO;N’N,S.é8. Found N,,.37%;;
When heated 1n a sealed tube with conoenuratea nydro;r‘
chlorlq acid forVSIX hoﬁrs.at Q ,(gethyl hydroxyl~=a
ammonium chiorlde was oﬁfﬁlﬁed;sﬂow1ng that thls was
the ﬁltrogen derlvatﬂveg | . -
Dérlvatlve° of Carblsoamylogyhydroxamic A01d.L

o 0= C~OCsH11‘“‘
Carblsoamyloxyhydroxamlc A°1d’H~N~®H ~Twenty~f1ve

grams of chlorocarbon1c1soam 71 ester,11., grams of hy—'
droxylammonlum'éhlorlde aﬁd 22.8 gramS'of potas#1uﬁvcér¥'
béﬁaf&iﬁéfe aiiowéa'£6 rédcé:iﬁ thé uéuaiAmaﬁﬁéf,gnd éé,
gfams 6f'a thiék,lié££ yellwaii‘ﬁeré obﬁdiﬁéﬂ.vThe'com~z
‘poﬁnd'had‘a“sligbt odor suggestive‘of'isoamylaiéohol-

and:waS'only slightly soluble in’water{]Cdpper dcétate-‘

-
-
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‘pioducés a'greeﬁ'crystalline precipitate from an alco}v'
hdlié'soiution Which,was not~affécted when boiled with
‘Watér..
The‘BénZoyl ESter ofTCarbisoamylbxyhydroxamic Aéid,'
C~OC His-
~0?~CcH5~—'Al’ ‘attempts to obtain thle compound in-
‘the~sol;d state were .fruitlesse The product.of tite Te—
action‘of'carbispamyloxyhydroxamlc;a01d,potas31um cal;»,
"bonatefand benioyl"chlériée waS'a'colérlesé_oil,Which,'
wheh.diésolvéd'in“éodium‘hydroxide and précipitdted by
carbon“dioxide,remained liquid.evén'when*thoroughly
‘ ‘dried,and cooled to *10°Ifo} several hours. i‘ié'very ‘
easily"hydfolyzéd by dilu%e'alkalieé'and the yield is
éxtremely poor if purified in this waye e
- | : : , O0=C~0CsH1y 1 - -
Silvér Salt of Carbisoamyloxyhydroxamic~Acid,Ag—N+O§—CSH5—~-
The siivéf‘salt is precipitated from‘én alcoholic -
solﬁtion*of the benzoyl'ester;in<brigh£ yellow curds.
whichfiurn ﬁhite‘imﬁédiétely; After drying cver night
it'wasaissol§edin warm chloroform and'reprecipiﬁaiéd

uby alcohol in bright yellow needles. = o  ’
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0., 4%06 ge gave O: 15“4 g. CAge T
Calc. fom’ C1¢H1504NAg Ag,30 13. Found Ag,30. Oém.,
When heated to 40 ,the salt turns white in patches,and o
gt about'75;fthe‘change is fépidfand cdﬁﬁl@te.“iffthe ‘

3 temperature is raised still "h?i'gher,ﬁo-"fﬁrthér ‘ch‘aﬁgé
ocours untilfthe,Salﬁlmélﬁé at’ 1 1*142 . The whlte form,
on 1gn1tmon,g5ve’the.10110W1ng results,;' |

~-""; ‘;“ 0. 3632 2o gave o 1090 g; Ag.

Calc» for’ C1sH1cO4Nﬁ@ Ag,30 13. Found 30 Olma‘u
Th1° thte fo*m showed no tendency to revert to fne yel-
, l§w modlflcatxén;even 1# conta;t Qith,a particie of tne“
°1attér;at éfbﬁéﬁon;dﬁe occasion;thekiellov fof%»&éé pre*?*
ciﬁitatéa astﬁéﬁalfrqma chléroformsolutioﬁvbylalcohél,‘

- and as'soonfaévtheérystals‘wéfé séparatea froﬁth9 sol—
vent by filtréfibn they began.té‘tﬁrn.white.'However,fhe
change'was ldcéliééd dﬁd”afﬁef*ﬁwévﬁéeks the yéilow ana
the whlte forag st;ll cx1stedv31ds’by 31de. He héve never .-
beom able to dupllcate this change at room temperature.;

- " As was stated above,lt seemed'poss1b1e that‘mol—=
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ecular Weigﬁt déterminaﬁions might throw.more‘light orY

the néture of'this color changeo_Thé figures obtainedvin
freezing"benzene gavé values Whichgvéfieq f:om 755 to {534
depeﬁding on‘théfconceﬁfraﬁion Qf the solution,and the:
vélues in"boiiing benzene?usingMgnzies"metbod,were of

. : 18
‘the”éame‘order.,The value for the simple,salt is 528

leenzoyl Der1vat1ve¥ of carblsoamyloxyhyqroxamlc A01a,'

- .0=C-0CsH1 1 -
‘ CaHs?— OP~CeH5 .[ To- be doscrlbed later ].,

8

The uthYl Derlvatlve of the Benzoyl Ester of Carb1°oamyl—=‘
‘ : O=C~QCsHr+ ... .
oxyhydro amlc Acid, Csz—h~OchHs-Eleven grams of the
 ye1low 51lver salt and 4.8° grams of ethyl 16d1de.were al-'
,‘1owed ﬁq're%gt ;ﬁywhe presence 61 ethei for_two weeksz_A
e llﬁhﬁ.yéllﬁw éil‘femalned when the éuher evaﬁorahéa.A
O 4323 g. gave 20 CCe Nz at 2“° and 745 me
_nglég‘for C15H2104N> N,V.OJ. Founa,N,,.oém,
o DéTi&&fivés of'Carbbeﬁzjiéx&hyd50xémiéAéidg‘

0=Q—0CH2CeHs -  _ = v
Carbbenzyloxyhydroxamlc A01d,H~ ~OH - — Forty granms

of ohlorocarbonlcbenzyl ester,16 2 grams of hfdrox31—=

ammonium chloride and 32.4 grams of potassium carbonate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



£38]

pioducéda thick yellow]oil‘which‘soliaified on sténd¥=
ing over‘nighh.'When.recrystqllized'froﬁnchlorofcrm ana.
ligroin the compound wd§ ¢btaiﬁeé in'shiningysoéles‘
meltingat'65é;“Yield,BOpgfams.;-
10,2530 g. gave 1944 oe Na :'at285':and_747.5'v115m.; |
“Cales var'Cé{HgO;N 7N,'8.‘-'38.*_Founa'N,a.éQ_f'zsi;:7 o
The cdmpound:is"insdluble”iﬁ”éthér,dlébholléna cﬁloro+¥~
fofm?éoméﬁhat séiublé'in wéte£ énd iﬁsoléble in cold
ligroih#il |
- The Benvoyl ESUer of Ca“bbenvyloxyhydloxamlc A01d,‘

O C—OCH20eHs - - ,
-Og —CeHs - —-E1ghteen and flve~ten1hs grams of car—:

‘benzyloxyhydroxamlé soid were t treatéd with 7. 46 “grams’ of
‘ potasélum'caroonate and-15.6'prams“of'benzoyl chlorlqe;;
vAn oxi’geparéted whlch waé soéﬁ so¢1d1f1eég Whén recrystai;‘
"llzed from ﬁarn aloohol and llgr01n it formed whlte |
needles ﬁelﬁlnp at’ 109—T10°:“ | | B
- O 2944 T pave 13 6 CCe Nz at 23‘5°;and 748.v mmo; 

Calo. for’ C1JH1304N N,v 16 Found N, 5 1L7.;

The compound is soluble in alcohol,etner and-chloroform

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



[39]

an&"inSOIlee”in Waterfand;06ld'ligroin.
The Siivéfysalt bf«the Bénzoyl -Ester of Carbbenzyl—:

: O=(C~0CH=2€eHs - .
oxyhydroyamlc Ac1d, A“ﬁl*0§~CGH5‘- Sixteen grams of

the benzoyl ester,when treated with ammonium hydrox1ae~
and*?O.B‘grams of silver nltrate-gave a yellow precipi—
faté'which immédia£ely turned whites When recrystalliz—:
@drfrom chloroform and alcohol it formed bright yellow .
needles which melted at" 1‘0 1*]

O 3*83 ge .gave O. 102“ ge Age

Calculated for C1st104NAg Ag,28 67 Found Ag,28 61m.
The'salt becomes white when heated,but the transition
‘temperature iSFSO‘near the melting point that it was not
possible t0 isolate the,white formo |

The. D1ben7oyL Ester of Carbbenzylowyhydroxamlc Acid, .

-0=(—0CH2C6cHs -

CSH’C—1~®g Cells - . [ To’be‘descrlbed:lauer Jo

The hthyl Derlvatlve of the Beénzoyl Lster of Carbbenvyl—r
0=C0-0CH=2CeHs - -
oxyhydroxamlc A01d Csz— —OP—CoHs 1”:E1ght.grams of the .

O
" silver salt described abovevwere allowed to react with,

5.3 grams of ethyl iQdide for one week. 5 grams of a
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light yellow oil_were obtained.
- 0. 46“8 g..gave 20 ces Nz at . 21°'und 74R me |

‘Calcs for C17H17 OdN N,4.68. Found. W, 4 81%.;

Der;vatlves of Oximidocarbonic Esters.;

The Benzoyl Ester of Oximidocarbonic. mthyl ster,_-
C2Hs0—C~0C2Hs -

.‘%O“gTQGHE‘““—“Thrée and;dne—tenfhsugrams of'

SOdiUm?bicarbonaté‘were added to- go of ox 1m1docarbonlc—

’efhyl ester [1] dissolved in’ 10 Te OI wacer.,-.1 g. of
'benzoyl'chlor;de were added.in small pqrtlons,the"flask
'béing cOoied1wiﬁh‘rﬁhning‘water.,A colorless.§il.sepq:a—=
‘ted'which,wés soon1soiidified tOfanass‘of'whife,crystals. 
ﬁTbése~Were'collected:on a filtér;dried,dnd fegrysiallized'
from[chloréform and ligroin;,Thgy formed(fine-neédlés
»Whiéh,meited:at{148é.;_ |
0;27f6‘g. gaveif4;9.cc.‘Na atlé9gﬂandc745‘mm;;
Cale. for C12H1JO4N N, 5.90. Found M, 5.9 TP

The compound was soluble in benzene,ln alcohol and in

[1]sHoubhen and Schmidt,Locecite I N _' 
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chloroformynot véry solublevin ether,and_inéolﬁble_in’
fligrbin‘ana in waters. Several crystals were added to.
the‘eﬁhyliderivative obtained from the‘silver'sait de;=
scribéd abové,bﬁt theoi1;sthed no;tendéncy to_solidi;f

fy,ﬁhich;proved,thatﬂtherlatter“waS'not the oxygen;eSter

~existing as an under—cooled liquide =
CEHSO“'({“GCSHi 1
- NH

~and three—tenths grams of sodlum were treated with the

'Imidocarbonic'rtnyl Isoamyl Ester, —Five
” equlvalent quantlty [20@] of isoamyl alcohol in the pres—
~ ence of wther [1]. 22.u grams of cyanlmldocarbonlc ethyl
ester;preparéd“fromAbropoqygnogengpotasslum cyanide,and
‘ dicbhol‘t2]~were added“to;#hefsuspended alcoholate}‘Héaﬁv
‘waé devélQped,ﬁhé'solution'becamé~yellow,and sddiumrcyan—
vide'Qaswprecipitated.gThe reaétion-miﬁture‘was?heated fof'
two*hpurs in,a‘flésk‘connected With;a”reflux’condenser,ﬁ

“dhd'enoughQWatér‘was added to dissolve the sodium cyan—:

[11." Brihl,Bér.37,2066019041.
[2]. Nef,Locecite,$a293s
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ﬁideéjAfter»the water solution hagl been extracted withﬁl
'ethef‘seVérél £imés,thé ether Wasvdrie&'with;calciumvb
@hloride.;Thus,3é ge of a light yeiloy oil,possessing
astfqng basic'od§r,Were obtaiped Wheﬁ the"éther,Was:e;=
-’vapofaﬁed;;Evén.at'a pressuré of é5 mms;thejcompoﬁnd
Cduid‘notfbe‘distilled without'considerable dééohpOSi—
‘tion.;Therefore,no analysis of the substahce waS'at;=
. tempted.jlts‘identity was established by coﬁverting it
inté‘the ¢orresponding‘oﬁimidg derivative. |
Oximidosarbonic Bthyl Iscamyl Ester, C‘?,\I_I?O*qgg??m -
'Eight;and.four;tenths graﬁs of -hydroxylamine,dissolved
in g§@a1};amount_of Watgr,ﬁereAaddgd §o éQ'grams of .
ihqaimidOjesﬁer dissolvéd'in 20 éc- of ether. The mixturé
wasshakeﬁthirtylminutes,the watef'layer was drawn off, .
 éxtracted éeveral times with;éther,and the ether dried
uWith.sodium'sulphaie. éO‘graﬁs of a reddish yellow oil
-~ were obtaiﬁedFWhen‘the efhef evaporated. When cooled to

-~

J—‘1‘§v°,"v~'rh3',~b‘ejc\:rysﬂcals appeared‘which;meltgd‘when they were .

.spread out on a cold clay plates
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| | .
041754 gv gave' 12.8 cos N3 at 24.5° and 742 mme
" Calés for céH{Qo;N'N,v.g_g. ‘Found N;s.oni".' -
When freshly prepared the substance was practic;-
 al1y odorless,butyon standing,the odof of isoamyl al;=

cohol became apparents The oil was insoluble in water,:

but 'soluble in‘alkalies,and in most orggnic solventss

1 gratefully acknowledge my indebtedness to
- Dr. Laﬁder;W;,jcnes,under whose -direction  this work was
| done,forfhis many helpful shggestiops and his never

Tailing intérest.
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